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Abstract 
The aim of study is to explore the relationship between the learning to learn competency and cognitive competencies (verbal and 
mathematical competency) in 1556 university students in four countries in Central Europe (Slovakia, Poland, Hungary and 
Ukraine). The theoretical framework for this study is the concept of eight key competencies for lifelong learning (European 
Commission, 2009). Tests of verbal, mathematical competency (Kol rik et al. 1993) and learning to learn competency 
questionnaire (Mes ro ov  and Mes ro , 2011) were administered to assess variables in this study. The authors present research 
results which suggest that the learning to learn competency is strongly correlated with mathematical competency, but the 
relationship between the learning to learn competency and the verbal competency is weak. Moreover, findings have revealed that 
mathematical competency is a good predictor of verbal competency. The study adds to understanding the relationship of 
cognitive competencies and components of the learning to learn competency in university students in an international context. 
 2012 Published by Elsevier Ltd. 
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1. Introduction 
Education experts argue that universities have an important role in the knowledge society and economy through 
the production of knowledge (research), the transmission of knowledge (education and training), and the 
dissemination of knowledge (information and communication technologies, and new industrial processes or 
services). Cognitive competencies and non-cognitive competencies of students represent preconditions for their 
successful study performance. The primary purpose of this study is to identify the level of cognitive competencies, 
as well as the learning to learn competency of university students in four countries: Slovakia, Poland, Hungary, and 
Ukraine. In addition, second aim is to reveal the relationships among verbal, mathematical, and learning to learn 
competency.  
2. Competencies and key competencies 
There are many different understandings of competencies but no definition is universally accepted. Competencies 
should be defined as preconditions for performance and effective action as well as prerequisites for behavioral 
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regulation. The European Commission (2006, p. 16) 
The European Reference Framework sets out eight key competences (The European Parliament and the 
Council of the European Union, 2006):  
1. Communication in the mother tongue;  
2. Communication in foreign languages;  
3. Mathematical competence and basic competences in science and technology;  
4. Digital competence;  
5. Learning to learn;  
6. Social and civic competences;  
7. Sense of initiative and entrepreneurship; and  
8. Cultural awareness and expression.  
 
     These eight competencies represent a set of cognitive and non-cognitive competencies. It is important to stress 
that the key competencies are all considered equally important, because each can contribute to a successful life in a 
knowledge society. Many of the competencies are interdependent. According to our standpoint the learning to learn 
competency has a central position because it allows the successful use and development of other competencies. 
2.1. Concept of competencies 
     
demands in a particular context through the mobilisation of psychosocial prerequisites (including cognitive and non-
considered as 
dispositions or resources embedded 
d these internal structures of a competence as the 
itudes, Emotions, Values and Ethics and 
 The term competence represents a holistic concept in comparison with skills. 
2.1.1. Mathematical competency 
Mathematical competency and mathematical ability represent concepts which are used as interchangeably. 
Mathematical ability is the quality of being able to perform mathematical tasks and to utilize mathematical 
knowledge effectively. There is also a further dimension to mathematical ability, namely a potential or future-
oriented skill; the capacity to learn and master new mathematical ideas and skills, as well as to solve novel and non-
routine problems. Krutetskii postulated in his general outline of the structure of mathematical abilities four groups of 
components of mathematical ability  obtaining mathematical information, processing mathematical information, 
retaining mathematical information, and mathematical cast of mind. The last is considered to be a general synthetic 
component that had been observed during experiments (Vilkomir and O'Donoghue, 2009).  
 
2.1.2. Verbal competency 
     Verbal abilities/competencies are not unitary constructs. Verbal abilities apply to all the components of language 
usage, including skills like word fluency, grammar, spelling, reading, vocabulary, verbal analogies, and language 
comprehension. Items used to assess verbal abilities include tasks such as searching for the words with the same 
meaning, solving verbal analogies, reading comprehension tasks, simple grammar questions, and writing in response 
to prompts or other instructions. 
2.1.3. Learning to learn competency 
    
effective management of time and information, both individually and in groups. This competence includes: 
obstacles in order to learn successfully (Education Council, 2006 annex, paragraph 5).  
     The first hypothesis is that mathematical competency will be positively correlated with verbal competency, in 
a,b). The second 
hypothesis is that of the sub-factors of Learning to learn, the ones that will significantly correlate with mathematical 
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and verbal competency will be Intrinsic motivation/Deep approach, Comprehensive Learning, and Logical 
operations. This would support the suggestion that intrinsic motivation, deep approach and use of logical operations 
in the learning process may have led students to expand their cognitive competencies.  
3. Method 
3.1. Participants 
     Participants in this study consisted of students enrolled in universities in four countries with similar historical and 
cultural traditions, as well as a similar system of university education (Slovakia, Poland, Hungary, and Ukraine). 
Universities from urban areas were selected in four neighboring countries. In total, 1570 students participated in the 
study; 14 participants were removed from the data set after they were identified as univariate or multivariate 
outliers. The final sample included 1556 students. Seventy-three percent of participants were Slovakian (n = 1133), 
14.72% subjects were Polish (n = 229), 6.23% Hungarian (n = 97), and a sample of 97 peers was from the Ukraine 
(n = 97). The majority were university students of economics (n=653; 41.96%), engineering (n=389; 25%), social 
sciences (n=146; 9.38%), and management (n=368; 23.65%). Sixty-five percent of the participants were female 
(n=1014) and 35% (542) were male. Participants were 18 to 32 years old (M =21.9, SD = 3.54). Of note, the 
database analyzed in this study is part of a larger study investigating the competencies for the knowledge society of 
university students. 
3.2. Procedures 
    The approval to conduct the study was received from the participating universities. Students were not paid for 
participation. In groups of approximately 50 to 70, students who assented to participate completed the measures 
described below and a brief demographic questionnaire. In an effort to control for order effects, three versions of the 
test packet were administered. Each version contained the measures in a different order; participants were randomly 
assigned one of the three versions to complete. The manuscript authors and additional research assistants were on 
hand throughout the administration of the tests and inventory to assist students with questions and to check for 
response errors. One session lasting approximately 100 minutes was held for direct measuring three competencies 
(mathematical, verbal and learning competency).  
3.3. Measures 
    Graduate and Managerial Assessment (Blinkhorn 1985) is a standardized  measure intended to assess verbal, 
mathematical, and abstract competencies. Performance in the test does not depend on any specific knowledge. In 
addition to logical tasks the items on personal interests, ideas and knowledge are included. The verbal and 
mathematical subtests were utilized in this study. The Verbal competence subtest (GMA-V) is focused on the verbal 
understanding and critical thinking skills. The basic principle of this test is the evaluation and interpretation of 
written material which is often processed in a number of jobs requiring high education levels. The verbal subtest 
contains 60 items. Reliability of the 
1993). The Mathematical competence subtest (GMA-N) requires not only mathematical knowledge, but also a high 
level of mathematical reasoning, involving numerical skills, and strategic problem solving. The mathematical test 
contains 33 items.   The English version was 
utilized in this study to ensure comparable conditions for all participants. Reading comprehension in English was 
required of the students. 
 
    Inventory of learning to learn -item Likert-type scale, was used to assess 
learning competency dimensions.  
exploratory factor analysis was conducted using data from the 1333 participants to determine the most appropriate 
factor structure. A five-factor model emerged: A - achieving orientation, contains items relating to organized study 
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methods and competitiveness; B  pathologies in learning, refers to syllabus-boundness, memorization, superficial 
approach, and extrinsic motivation; C  comprehensive learning, attempts to relate ideas to real life; D - meaning 
orientation, as well as a deep approach to learning based on intrinsic motivation; E  using logical operations. In the 
3, .69, and 
.69, respectively). In addition, the versatile approach variable was calculated by summing C, D, E dimensions. 
3.4. Overview of Analysis Plan 
    To determine if students in the Slovak universities differed from students in neighbouring countries in measured 
key competencies, an independent samples MANOVA/ANOVA test was conducted with country status and gender 
as the grouping variables. Correlation coefficients were calculated to determine the relationships among cognitive 
competencies and the learning to learn competency in all groups of students. To determine which competencies 
were most predictive of academic success outcomes in university students, data from the sample of students were 
subjected to a series of three simultaneous multiple regression analyses, and separate regression analyses were 
conducted for each cognitive competency variable (verbal, mathematical competency) and for the factors of the 
learning to learn competency. In each regression analysis, cognitive competencies were entered as the predictor 
variables. Beta weights (standardized regression coefficients) were examined to determine the relative importance of 
the various predictor variables. Grade Point Average, GPA was calculated from grades received at the end of the 
semester during which the current study occurred. 
 
4. Results 
4.1. Group Differences in Cognitive Competencies by country, study field, gender, and study year 
We have revealed by MANOVA that students differed by country and study field in the level of verbal 
competences (F = 6.11; p = .002), as well as in mathematical competences (F = 12.94; p = .000). Students in the 
Polish and Hungarian universities achieved significantly higher scores on verbal competences (F = 22.86, p=. 000) 
than students enrolled in the Slovakian and Ukrainian universities. The mathematical competences scores were also 
differed for the groups in term of country (F = 63.62, p = .000). These differences among countries could be 
interpreted very cautiously because of non-proportional sample and should be the subject of further research 
including the more representative sample.  
Male students achieved significantly higher scores on mathematical competencies (F = 39.34, p = .000) than 
female students enrolled in the universities. The mean score on mathematical competence test for male students was 
44.54, compared to a mean of 34.19 for female students. In the case of mathematical competence, there was 
significant interaction between country and gender (F = 3.83, p = .022). Post hoc comparison yielded significant 
differences between all groups (p <0.0002) in the level of mathematical competence. Polish and Hungarian males 
outperformed rest of the sample.   
Scores on the verbal competences test were not different for the groups in terms of study field and gender (F = 
.83, p = .47), as well as gender (F = 1.26, p = .26). The mean score verbal competence test for male students was 
63.05, compared to a mean of 62.55 for female students. On the other hand, students significantly differed in the 
level of verbal competences by study field (F = 9.63, p = .000) in favor of social sciences students. 
4.2. Relations among cognitive competencies, grade point average, and learning to learn competency 
  Pearson product-moment correlations among all continuous variables included in the analyses are presented in 
Table 1. Due to the large sample size, the .001 level was adopted as a more appropriate significance level.  
Mathematical competency was positively correlated with verbal competency, grade point average, and some factor 
of learn to learn competency but negatively correlated with age. The small correlations between other competencies 
(i.e., r = .01 to r = .10) indicate that these variables can be used in regression analyses without risking 
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multicollinearity. Notably, the moderate correlation between mathematical and verbal competency (r = .29) will 
make it difficult for these variables to contribute much unique variance to equations in which they are both included.  
Grade Point Average. To determine the extent to which cognitive competences predicted academic achievement, 
all three competences (verbal, mathematical, and learning to learn competence) were entered into a simultaneous 
multiple regression equation (Table 2). Cognitive competencies accounted for almost one-half of the variance in 
grade point average (F = 8.05, p = .0000, R2 =.48). As shown in Table 2, after controlling for the shared variance 
Specifically, verb  =  = .25) were related to increased 
grade point average (which means worse grades), whereas the negative direction of the beta weights for 
 = the higher level of this cognitive competency is related to better 
school achievement (GPA). The magnitude of the beta weights associated with logical operations and mathematical 
competency suggests that these two competencies are stronger predictors of school achievement (GPA) than verbal 
competency and other factors of the learning to learn competency.  
5. Path analysis 
To examine the competency model, a path analysis was conducted by testing a series of simultaneous regression 
models. Specifically, mathematical competency scores were regressed on verbal competency scores and learning to 
learn self-report scores, and verbal competency scores were regressed on mathematical competency scores and 
learning to learn competency scores. The standardized regression coefficients are reported below and all tests of 
significance are two-tailed. For the most part, the model responded as expected. Mathematical competency was 
found to be positively associated with verbal competency, r = .29, p = .000, and negatively associated with 
pathologies in learning, r = .-07, p = .017. Additionally, verbal achievement was positively associated with using 
logical operations, r =.15, p = .000, and negatively associated with achievement motivation, r =  = .042. The 
details of the analyses are provided in Table 1. 
 
Table 1. Intercorrelations between predictor and criterion variables 
 
Variable Mean SD 2. 3. 4. 5. 6. 7. 8. 9. 
1.Age 21.9 3.54 -.01 .02 .07* -.03 .12* .05 -.02. .11* 
2. Mathematical competency 38.95 10.25 -- .29* . 06* -.07* -.12* .15* -.05* .05* 
3. Verbal competency 
4. Intrinsic motivation/Deep   
5. Pathologies in learning 
6. Comprehensive learning 
7. Logical operations 
8. Achievement motivation 
9. Versatile approach 
 
62.94 
2.45 
2.19 
2.92 
2.07 
2.43 
7.45 
18.17 
.54 
.62 
.64 
.77 
.56 
1.34 
 
 
 
 
-- -.01 
-- 
-.09* 
.07* 
-- 
-.04 
.14* 
-.20* 
-- 
.07* 
.25* 
-.07* 
.21* 
-- 
-.00 
.23* 
.03 
.20* 
.17* 
-- 
.01 
.61* 
-.10* 
.65* 
.77* 
.29* 
-- 
 
 
 
*Statistically significant result 
   
Table 2. Summary of Regression Analysis for Cognitive Competencie Predicting Academic Achievement 
 
Grade Point Average     
                                         t                        p 
Verbal competency .20 1.91 .059* 
Mathematical competency -.23 -2.18 .031* 
Intrinsic motivation/Deep approach -.07 -.01 .41 
Pathologies in learning .02 .28 .78 
Comprehensive learning .15 1.64 .11 
Using logical operations .25 2.54 .013 
Achievement orientation -.17 -1.83 .069 
                    *Statistically significant result 
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6. Conclusion 
Our study was intended to identify the level of three cognitive competencies of university students in four 
countries in Central Europe within the frame of reference of Eight Key Competencies which were postulated by 
European Commission (2006). We have revealed significant differences among students in terms of country of 
origin, gender etc., especially in mathematical competence. Some distinctions were also found in the learning to 
learn competency.  Research results supported hypotheses set up by authors. The research is a base for creating the 
model of development competencies in higher education. 
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